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The following is a rvviev of research done bty Academician Aleksandr Nikolaye-
vich Nesmeyanov in the fileld of organcmetallic compounds. The introduction of
nercury into a definits position of the aromatic nucleus (over the diazonium salt--
morcuric chloride complex) is discussed and the reactioms Ar-n.n-coox+nsc —r ArHgCl
+ N2 +CO0s + K1 and ucﬂne.cowgn5 ~+ 3HgCl>— 2CH,C1CO0CES - 4Xs ~+ Bg /C.CL(HgC1)
COOCoHS/ 2 are mentioned in that cofmection,

Several reactions of the types (RNcCl),.8nCly+ 2&—»223::02 2N, -+ 22001,
CeHSN2C1, PrC1z +cu—»(c-€gbgm12, kcsﬁugm‘-}- 3Pt —>(C5H5 )4 Fb 1&!2*, 2P
(BFh )2, CgHsN2C1.8bC1 Ny + 20Clp, 3(XCHLN2CL)2.B1C13
+h31—>2(xc6ai)3m+ 2+5131c13, (csn5\gng+ U803 —>2CH-NoN03 —;—ng(uo
are listed, and the great number of conversions and variatiohs based on thg %ypical
reactions 15 pointed out.

afmry+ Y mp —» @ No,+ BT + BF) and

CeEs 'J CeH Blu-i— :N BF' +Csﬁ'§J proceed by virtue of an
inte; formation of the po ve phenyl radical.

Reactions Cgls

At 150-170 degr B c&"n'iohloracetic acld reacts with naphthalene: 013c.c¢°
+ —_ Gé (71013 3 percent) OB
» ~

This 1s explained by the following scheme:
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In the presence of coppér salts, the yield is raised to 23 percenmt; the oxidation
(stage ¢) moceeds over the cupric ion, and is facilitated thersby.

The reaction RJOp -+ Hg0 —> REgY + JOE'; woceeds with & yleld of 8C-90
percent in the presence of sllver oxide. .

Mercuric chloride can be arylated in the following manner: (C(SH5)nSn-
+ Hgtlpy — (Cai5)3$n01+ CelisHgll; (0635)2811012—1‘- 2WeCly— 206H5H501 + 80Cly
CeHsSnC13 + HgClo ——‘}06}153501 + EnCly, .

This reaction hes been applied extensively to corganic compounds of lead,
arsonlc, snd antimcny.

In an alkeline medium two aryls beccme attached to the mercury atmm:
(CeH5)28n0 -+ Hg0 + 20a0H —> (CSHS )oHg +- NagSn0; + 20

8im*larly, organcmerzuric hydroxides can be arylated:
RBgOE + R*Sb0 -+ NaOH — RHgR'-- NaSbOy +Hg0

Campounde REgR® containing functional groups in the aromatic nuclei can be
obtained in this manner; this would be impomsible if organomagnesium cempounds
vere used.,

The reaction of & series of symmetric organamercuric compounds (vhic;h became
available via the diazo compounds) with metailic zinc or aluminum proceeds in the
folloving manner:

- (C106BY )oHg + Zn — (C1C¢HY )oZn + Bg, [(CH3)2NCERY/oEg + Zn—> [TCK3 )oRCAHY /220 + Hg.

These reactions have been studied by Nesmesyanov's collaborators. It is
essential to understand thet while conversions of the type Rog -+ SnCly —> RoSnCly
-+Hg can be carried out with Grignard reagents, the latter are much more reactive
than mercuric compounds and affect the substituents in aromatic nuclei. In the
resence of certain radicals, the following variation ccours: Rplg - SnXy—
~+2C,H50H — 2RHE + Hg~+ (CoHs0)o8nX,.

The relative facility of this conversion ensbles one to measure tho affinity
of various radicals to hydrogen, i. e., the electronegative strength of these
radicsls. It could be shown that organamercuric salts rcect vith anhydrous SoCly
in accordance with the equation 2REgCl-+28nClp —* R,SnCl, + 2Hg -+ SnCl,, vhile
the converaion RHgX-+- SnXp —RSnX3+ Hg plays a subordinate rols. With bromides
another variation occcurs: ZRHgR- - SnBrz — RoSnBrp -+ 2Hghr,

Thus a whole series of compounds RoSulo and RSnZ3 (the latter after a reaction
wvith Snxl‘) containing halogen in the aromatic nucleus could be obtained. To
synthesize compounds containing a dimethylamino or hydroxyl group in the nucleus,
the variation expreassd in tde following equation wvas found useful:

[p-(cu3)zMeemy/oRe + [T0,%s)38n], —> 2p-(CH3)oKCeH)Sn (CoBs)3+- He.

This method made posgible the eynthesis of tompounds of the type ArSnAlK3 and
ArpS8nAlE> containing any desired substituent in the aromatic nuolsus.
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* About 15 years ago Nesmeyancy and his group of worksrs- launched an extenaive
investigation of addition compounds of metal halides and unsaturatsd compounds.
Compounds of this type behave either as molecular complexes or as products of
addition to a tripls bond, 1. e,, Cl-CH=CH-HgCl. This dual character has led to
doubts and controversy on the subject of the actual constitution of substances of
this class. The work of Nesmeyanov and his colleborators has permitted a soluticn
of that questior. The essential similarity of chemical behavicr could be eatadb-
lished on the basis of acoumulated data in the new field of quasi-addition com-
plexeg. Trans-C1CE~—CHHgCLl, trans-(CICH= CHTﬁgg ¢18-C1CH= CEHgll, and cis-(CICR="
CH), bave been adeguately charesterized. se four pubetances are definitely
% -chlorovinyl organcmersuric compounde, ae the following reactions, which lee.d.
to cmpotma.s contalining the §-chlorovinyl group, show quite clearly.

€12, (i1CH=CHEC1+ EgClp
B2,  C1CE—CHBr + HgCl.Br

C1CH = CHEa01
92,  CICH=-CEJ + EgCld
JC1y .
: ——32>  CICE=CHIC12+ Bellp
Bella  o0icm-—cHEg0L
Jc13
) J ——>  CICH==CRJClp + C1CH= CHEgC)
' (C1CK=CE) oEg C1cg =CHJCl,  (C1CH=CH)aJC1- CICH=CHEgC1

S0l | (C1CH==CH),8nC1, + Hg

_Po(CHICO0)y (CrcRmmcE),, + (CHiCO0)sEg
(ococs;),®

Cl, _)ch=cKEgCI+CJ.CH=CB:1

In another type of reaction, decomposition into acetylene and mercuric chloride
ocours. This decampoaition can be brought about by heating sbove the melting point
of the highest melting of the four campounds (124 degrees) (C1CH=CH) Hg—>
C1CH=CHHgC1— CoHy, CICH=-CHHgCl —» HgClp -~ CoHo.

The action of resgents capeble of binding mercuric chloride induces th
type of dscomposition even at room temperature 0232858}.}. 3KT —’cane‘f'[ ?

+2m1
Silver oxide in water converts trans- %-chlorovinyi mercuric chloride into
the soluble hydroxide CICH=CHHgOH. The latter is capable of forming & number of

salts with various acids, Among these the phthalimide salt merite attention,
The salts in question oonld be also cbtained in the folloving mamner: (010x==0ﬂ)2§g

+we —>" 2C1CH~=CHEgJ .

Similar conditions obtain in a series of chlorovinyl compounds of other metals.
This, ois and trans (CI1CH==CH)3SbClz end cis and trans (C1CH=CE)38b have been
synthertzed and found to behave in the following manners

2J2 ' .
——> 3CICE=CEJ + SbC1,J
(C1CH = CH)381CY, 3Brp ‘
T —> 3CICH=CHBr + SbCl,Bry
NapS0y,
—> (C1CE=CH)3Sb
(CICE=CE)48b + 3HgCl, — 3C1CH=CHEgC1+ 8pe1,
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The chlorovinyl compownds of tin, lead, and thallimm react in an analogons
wanuer .

. The prodncis of the eddition of mercwry salis to olefime or carbon monoxide
must be also rogarded as belonging to the class of quasi-complex campounds. In
41l compounde of thie clage the mercury is exceptionally mobile, l.s6., it
aprroaches the lonic state more clossly than in ordinary mercury campounds. This
ig due to conjugation in which the mercury atom participates.

It could be shown that the transfer of the chlorovinyl group proceeds under
rigid retention of its steric configwration in all resction involving electrophilic
and radical substitution at the olefin carbon. This ig illustrated dy the following
scheme

Hgely
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This re‘bmtion of the oonﬁguz Atlon 1s also obmerved in the reaction

-CP 01 ):4 c1

AroN =% c ¢ - /c-——c\ + Hp+ €Oy + K14 Hg
K cmg/ 4 Ar”/ |

vhich lsads to ole-cmega-chlorostyrenes. The aynthesis of these rather inac-

cossibls compounds has bron facilitated by that reaction,

A gemoral rule to the effect that elecirophilic and radical substitutions
at a oarbon bound by means of a double bond to another carbon provsed under
retention of the geometd configration has besr formulated on the basis of the
experimental data obtained by Nemmeyasnov and his collaborators, This rule is of

conaiderable theoretical interest and wndoubiedly has an important bearirg on
substltutions in aromatic nuclei,
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